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THE LIFE STORY OF A WATERMOLD— 


Allomyces 
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scriptive literature. 
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One of the first sounds of spring is furnished | 
the Spring Peeper, here shown on a maple leil 
looking for some food. Mr. Charles Walcott, on 
of our New England members, sends this beautifu 
photograph with some technical data about it. It 
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Special Lantern Slide 
Sets of Flower Types 
and Floral Anatomy 


@ These sets are prepared to meet a demand 
for slides of floral anatomy. Their listing is 
made possible by the addition, during the re- 
cent past, of a large number of excellent 
flower kodachromes, including many ex- 
treme close-ups and dissections. The bulk of 
this group has been prepared for us by Pro- 
fessor William Randolph Taylor of the De- 
partment of Botany, University of Michigan, 
to whom we are indebted not only for the 
preparation of some outstanding koda- 
chromes, but also for help in the classifica- 
tion of the slides into useful sets. A manu- 
script accompanies each set, explaining what 
each slide is intended to show. 

The following sets consist of 2x2 inch 
Kodachrome lantern slides in cardboard 
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11ITK10 Flower Types. A general set of 
50 slides showing typical representatives 
of all the major types of flower anatomy 
occurring among the Angiosperms. $41.50 
11TK12 Inflorescences. A selection of 25 
slides illustrating the various types of 
inflorescence found among the flowering 


11TK13 Sepalline Modifications; sepals in 
relation to petals, etc. Set of 25 slides 
selected to show various conditions in 
regard to sepals 

1ITK14 Petalline Modifications; petals in 
relation to sepals, etc. Set of 25 slides se- 
lected to show various forms and condi- 
tions of petalline structure 

IITKIS Stamens. Set of 25 slides to show 
variations in number, form, structure and 
position of stamens 

IITK16 Pistils. Set of 25 slides to show 
number, position, form, structure and 
modifications of pistils 

IITK17 Pollination Types. Selection of 
25 slides to illustrate various methods of 
pollination 
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"3 THE SOCIAL INSECTS by 0. W. Richards D.Se. Dr. Richards shows 
t the scientific approach has been able to lay bare far more of 
and am t than speculation or legend. “Warmly com- 
"—Julian Huxley. Illustrated. $4. 
() APPLIED ATOMIC ENERGY by K. Fearnside & E. W. Jones. This 
book provides the basic knowledge of 1 physics to an 
understanding of the advantages to be derived from the techniques of 
different fields of pure and applied science, including radiography tech- 
niques and the use of isotopes in pure research. Jllustrated. $4.75 
( SPACE TRAVEL by Kenneth Ww. Gatland & Anthony M. Kunesch. 
An illustrated survey of its pr and pr $4.75 


C) OUR NEIGHBOR WORLDS by V. A. Firsoff. A survey of the solar 
system in conformity with the most recent information is used as a basis 
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(] FROM COPERNICUS TO EINSTEIN by Hans Reichenbach. A simple 
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formulation of the theory of relativity. $3.00 


() ESSAYS IN SCIENCE by Albert Einstein. An abbreviated edition of 
some of the papers of the distinguished physicist. $2.75 
(] A HISTORY OF THE THEORIES OF AETHER & ELECTRICITY (VOL. 11) 
by Sir Edmund Whittaker. In the first quarter of the present century, 
the picture of the external world was completely changed by the dis- 
coveries of relativity, the quantum theory, the new spectroscopy, theories 
of gravitation, matrix mechanics, and wave mechanics. These new 
principles are described im the second volume of the History, which is 
now ready. $8.75 
(C) CULTS AND CREEDS IN GRAECO-ROMAN EGYPT by H. Idris Bell. 
In this book the veteran scholar Sir Harold Idris Bell describes the in- 
teresting light that the study of the papyri throws upon the confused 
history of religion in Egypt in Graeco-Roman times, and especially upon 
early Christian History. $475 
() BUDDHIST TEXTS THROUGH THE AGES edited by Edward Conze. A 
comprehensive anthology of Buddhist Texts newly translated from the 
original Pali, Sanskrit, Chinese, Tibetan, Japanese and Apethrem se 


THE FIRST AUSTRALIANS by Ronald M. Berndt & Catherine H. 

erndt. What are the Aborigines really like? What do they think 
about? How do they live? Here, in The First Australians, these ques- 
tions are answered in broad outline. We see the Aborigines against the 
background of our own environment. With 30 halftone illustrations and 
numerous line drawings. 75 
C) CURIOUS CREATURES by Erna Pinner. The author gives examples 
of curious behavior in the struggle for food, in nest-building, in paternal 
nursing; she shows us birds that cannot fly and four-footed animals that 
can; creatures which, either for protection or for aggression, make 
themselves appear what they are not; creatures living on other creatures 
for better or for worse; creatures ranking as giants in their own par- 
ticular sphere. Illustrated. $4.75 
() TIME COUNTS The Story of the Calendar by Harold Watkins. This 
important and unusual book deals not only with the history of the vari- 
ous campaigns for reform, but also tells the immensely interesting story 
of the calendar as one of man’s earliest inventions and its handling (and 
mis-handling) by many people through the centuries. Foreword b 
Lord Merthyr. /llustrated. $4.7: 
C) AN AMERICAN IN EUROPE by Egon Larsen. This authoritative 
biography o! that spectacular genius, Benj Thomp Count Rum- 
ford (1753-1814), is based on much original material collected on the 
scenes of his activities. “Thomas Jefferson, Benjamin Franklin and 
Count Rumford are the three greatest minds that America has 
duced.”’—President Franklin D. Roosevelt. Illustrated. $4.75 
(. THE EXPERIENCE OF DEATH by Paul-Louis Landsberg. This essay, 
marked by fearless honesty of exposition, penetrating sublety of analysis 
and deep concern for the human person, is a concentrated examination 
of the principal arguments for and against suicide, which tr its the 
urgency of deep personal experience » and arrives at a conclusion which 
many will agree is unanswerable. $2.50 
() THE DISPOSAL OF THE DEAD by Professor C. J. Polson, Dr. R. P. 
Brittain and Dr. T. K. Marshall. An exhaustive exposition of the cul- 
tural, legal and technical post-mortem problems and practices encoun- 
tered by anthropologists, pathologists, clerics, police officers, coroners 
and funeral directors. $7.50 
() THE POCKET HISTORY OF FREEMASONRY by Fred. LL. rng & G. 
Norman Knight. Describes the various theories att 
for the origin of the Order and deals faithfully with yy histories of 
American, English, Irish and Scottish mt erage from the earliest 
times to the present day, as well as its develop $4.75 
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NEW CHARTS 


Full color! 


We are pleased to announce republication of the fa- 
mous JUNG-KOCH-QUENTELL CHARTS. This ex- 
cellent new series presents its subjects with special 
techniques and in a large size: 


34 inches 


Background color and shading vary through the 
series, each chosen to enhance the subject portrayed. 
All the charts are outstanding combinations of beauty 
and instructional effectiveness. 


QB21 Primrose 


: 


Write for 
Circular S41 Biology 


Botany 
Zoology 


General 
Science 


Nature 
Study 


QB30 Cabbage Butterfly 


Eventually, the JKQ series will include 52 botany sub 
jects and 50 zoology subjects. A generous selection 
is already available, and the collection is being steat- 
ily enlarged. Write to: 


QB10 Pear 


DENOYER-GEPPERT COMPANY 


Producers and distributors of the finest visual teaching aids 
5241 Ravenswood Avenue Chicago 40, Illinois 
The D-G collection of charts from the foreign market is now larger and finer than ever. A new catalos 


of imported charts has been prepared, listing and illustrating the many examples of European scientifit 
art that are now available. Ask for Catalog FC54. 
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'NUCLEAR DIVISION 


HARVARD UNIVE" *!TY 
GRADUATE SCHOOL OF tUUCATION 
LIBRARY 


MAR 30 1954 


GEORGE W. SHAW, West Buckland School, North Devon, England 


Assoc. Editor’s Note: Bridging the gap 
between the latest research information 
on mitosis and what is being taught in 
the classroom is the attempt here by Mr. 
Shaw, one of our English members. This 
material was taken from his thesis for 
the Master of Science Degree. 


The accounts of mitosis found in many high 
schoo! and college textbooks of botany and 
zoology are usually considerably out of date. 

= Since new observations are normally published 
in journals which are inaccessible to many 
teachers, they find it difficult, if not impossi- 
ble, to keep abreast of current ideas on this 
and similar topics. 


Vegetative Structure of Nuclei 


The nucleus of most plant and animal cells 
is normally a spherical or elliptical body. In 
some cases, such as in secretory tissues and 
human leucocytes, it may be irregularly 
branched. An irregular nucleus will, of course, 
have a larger nucleo-cytoplasmic interface. 
In all eases, the nucleus is considerably denser 
than the cytoplasm; it can be easily centri- 
fuged out, and dehydration causes less shrink- 
age of it than of the cytoplasm. 

Inside the nucleus we can see a dense and 

phighly refractive body composed of ribose 
nucleic acid (RNA). This is the nucleolus, 
the substance of which would seem to be 


closely bound up with protein synthesis in . 


young cells. Also visible, or stainable at this 
stage, are the prochromosomes or chromo- 
centers which are the regions of localized 
heterochromatin. These may be attached to 
the nucleolus or to the nuclear membrane dur- 
ing the vegetative period. 

In addition to these more prominent fea- 
tures, a fine meshwork appears to fill the 
whole nucleus. This is interpreted as a com- 
pactly coiled mass of chromosome threads. 
The chromosomes are usually invisible in the 
iving nucleus at this stage, since their refrac- 
tive index in this highly hydrated form is so 
close to that of the nuclear sap. 


Prophase 


At the beginning of mitosis the nucleus is 
seen to be similar to its telophase structure of 


the previous division. In most cases, the 
chromosomes appear at prophase in the same 
positions they occupied at the previous telo- 
phase, and prochromosomes can be followed 
easily from one division to the next with the 
phase-contrast microscope. These facts sup- 
port the view that the chromosomes persist 
from one division to the next in the vegetative 
nucleus, although not always visible or stain- 
able as such. 

At the beginning of prophase, then, coils or 
contorted threads are seen, each one repelling 
the others, so that they become evenly spaced 
in the nucleus. This repulsion is probably due 
to an electrostatic charge distributed over the 
surface of the chromosomes. Each thread is 
double, being made up of two chromatids, but 
under certain conditions each chromatid seems 
to be composed of a bundle of fine chromo- 
nemata. These basic threads consist of poly- 
peptide fibers, demonstrable by the action of 
pepsin which dissolves away the fibers. The 
genes are attached laterally to this basic fiber, 
normally folded to a great extent, so that the 
genes are almost in contact with each other. 
Under certain conditions, such as in salivary 
glands of certain insects, the basic fiber 
stretches and the chromomeres, which may be 
genes or gene groups, can then be seen as sepa- 
rate entities. 


Editor's Note: It should be pointed out that the usage 
of the words “genes” and “chromomeres” as the 
same entities, while common in England, is not the 
accepted practice among American cytologists. In 
the United States there is still some question whether 
genes are visible by electron microscopy. 


The genes or chromomeres, by their staining 
reactions, are of two kinds. The euchromatic 
genes produce large proteins. They can be 
seen to have strong pairing affinities at meiosis 
and to have highly specific mutations which 
can be induced artificially by X-vays, nitrogen 
mustards, etc. The second kind are the poly- 
genes, or heterochromatin, whose nucleic acid 
cycle differs slightly from that of the euchro- 
matin. When nucleic acid is scarce, the 
heterochromatin is the first to suffer; then it 
becomes unstained patches on the chromo- 
somes. Nucleic acid starvation often results 
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in the failure of a gene to reproduce itself. 
Thus, when the chromatids part company at 
anaphase, the unduplicated part causes a 
breakage or, in some cases, separation is pre- 
vented altogether (2). When actively pro- 
ducing proteins, the genes are pushed apart 
due to the accumulation of the gene product. 
This is the state of affairs at the beginning of 
prophase (1). 

An increase in the hydrogen ion concentra- 
tion in the nuclear sap leads to a dehydration 
of the chromatin material, followed by a 
spiralization of the threads. This is probably 
due to the spiralization of the molecules of 
desoxyribose nucleic acid (DNA), which have 
the property of indefinite polymerization. 
This, together with the loss of intergenic pro- 
tein, results in the contraction of the chromo- 
somes to about one-twentieth of their original 
length. The spiralization is subject to genetic 
control and varies with the species, but it is 
constant within the species. An occasional 
failure of spiralization leads to abnormally 
long chromosomes which may fail to part 
company and stretch across the spindle at 
anaphase. This has been probably responsi- 
ble, in the past, for reports of “amitosis.” The 
coiling proceeds independently in each chroma- 
tid, so that they are able to separate later 
without interlocking of the gyres or spirals. 
The coiling is, however, in the same direction 
in corresponding sections of the chromatids, 
but the direction may change at the centro- 
mere. This internal spiral of mitosis corre- 
sponds, no doubt, to the minor spiral of mei- 
osis; however, no corresponding major spiral 
is developed in mitosis. During the spiraliza- 
tion, the ends of the chromosomes do not 
rotate. It is possible that the genes are free 
to rotate upon one another, thus compensating 
for any internal torsion which may develop. 
In the case of the ring chromosomes, rotation 
of ends would, of course, be a physical im- 
possibility. 

The point of the chromosome to which the 
nucleolus is attached remains uncoiled as a 
nucleolar constriction. This region contains 
special genes, the primary products of which 
are the substances of the nucleolus. While 
spiralization is proceeding, the relic coils of 
the previous telophase are unwinding. It is 
then seen that the rate of uncoiling differs in 
different parts of the chromosome which is, no 
doubt, correlated with the spatial distribution 
within the nuclear membrane. 


Mar 


Another part of the chromosome remainiry 
uncoiled is the centric constriction containing 
the centromere or kinetochore. At this point 
the thread remains single until anaphase. The 
centromere is found to be the most resistan 
part of the chromosome and, for its detailed 
scrutiny, the rest of the chromosome can ly 
dissolved away (7). When this is done, it js 
seen to be made up of the spindle spherule 
which the spindle fibers are attached and th 
lateral heterochromatic prochromosome-forn- 
ing segments. The centromere is a compound 
mechanical gene which normally splits longi 
tudinaily but, abnormally, can split crosswix 
giving rise to genetically dissimilar daughter 

As spiralization proceeds, a coating of DNA 
is formed on the chromosome, except at the 
centromere; this loses all its DNA at meta- 
phase, although a certain amount may have 
been present at early prophase. The materia 
of the nucleolus—RNA— is converted to DNA 
which causes spiralization. If the coating oi 
nucleic acid were to prevent diffusion of gen: 
products, one would expect the centromere t 
be most active at metaphase, which does, in 
fact, seem to be the case. Abnormally, som 
of the nucleolus may persist, undissolved, and 
still attached to the nucleolar organizer on the 
equator. In these cases, it is pulled in two at 
anaphase and carried to the poles. 

At the end of prophase the nuclear men- 
brane disappears, except in certain protozoa 
there it persists, giving an intranuclear m:- 
tosis. In these cases no stage can be picked 
out as prometaphase, as this is usually meant 
to cover the time between the dissolution | 
the nuclear membrane and the end of spindi 
formation. 


Prometaphase 


In the cells of lower plants and animals, th 
centrosomes move apart during prophase t 
each pole. The centrosome can be regarded 
as a free centromere, since the two structure 
are similar in function. In such cells, tht 
centromeres are responsible for the organiti- 
tion of the spindle. Even centrosomes in cell 
from which the chromosomes have been |o* 
have the power to form spindles. In cell 
with no centrosomes, the spindles are orgal- 
ized by the centromeres alone. They ma} 
arise as complete structures or may be col 
pound structures resulting from the fusion 4 
many small spindles or spindle elements, e4! 
of which is organized by a chromosome. Whel 
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a centrosome is present at each end, a spindle 
forms between them—central element—and 
moves to the middle of the nucleus. The 
nuclear sap gels to form a compound spindle 
vhich increases the total spindle volume. The 
outer layer of such a spindle is in the form of 
‘spindle elements,” each of which is organized 
by a centromere and corresponds in number 
vith the number of chromosomes. The spindle 
has two poles, normally, between which the 
protein chains and water molecules are organ- 
wed into longitudinal channels. Removal of 
water causes a contraction in breadth, but not 
in length, of the spindle. After fixation of 
cells, striations are often visible in the spindle 
or spindle fibers. The chromosomes contract 
fully, and they are now seen as double cylin- 
drical rods of even diameter. 


Metaphase 


The volume of metaphase chromosomes is 
constant, but it can be altered by the action 
of C-mitotic substances such as colchicine (4). 
Certain chromosomes may, at this stage, show 
a segment near the end, separated by a con- 
striction and known as a trabant. Even two 
such trabants per arm (tandem trabants) are 
not unknown, but such trabants are rare since 
the constrictions in these cases are vulnerable 
points where the thread might tend to break. 
\t prometaphase the centromeres appear to 
be arranged as a flat plate, the equatorial 
late, midway between the centrosomes. Large 
hromosomes on a spindle containing a large 
element will be arranged around the periphery 
it equal intervals. The ends of such chromo- 
somes lie free in the cytoplasm and can often 
e seen to move with the flowing of the cyto- 
asm. In cases where no central element is 
resent, many of the smaller chromosomes are 
isually present in the center of the plate. The 
individual chromatids may now lie parallel or 
twisted around each other. This constitutes 
the metaphase plate or full metaphase. 


Anaphase 


Until recently, it was believed that the poles 
oi the spindle repelled the centromeres until 
anaphase, when the repulsion waned, and the 
*ntromere divided, one-half moving to each 
pole. This hypothesis, however, assumed that 
‘he forces from the poles are at first repulsions 
and later attractions. Recent papers have 
Advanced more plausible hypotheses which 
‘ssume no change in the nature of the force 
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on the spindle, and which will explain the pro- 
metaphase and anaphase movements (5). 
Ostergren’s hypothesis assumes that the forces 
from the poles are forces of attraction which 
increase with increasing distance. He com- 
pares the force to a piece of elastic stretched 
from the pole to the centromere. The greater 
the distance of the centromere from the pole, 
the greater will be the force of attraction to 
the pole. The anaphase centromere is at- 
tracted to one pole only, i.e., the pole to which 
it moves. It consists of a “kinetic” or at- 
tracted side and an “akinetic” or neutral side. 
The metaphase centromere consists of the two 
anaphase centromeres joined by their akinetic 
sides. This hypothesis would explain the 
movement of the chromosomes on the spindle 
at prometaphase, the equilibrium established 
on the metaphase plate, the orienting move- 
ments of the double chromosomes at meiosis, 
and by separation of akinetic sides, the move- 
ment of the chromatids at anaphase. All 
these conditions can be seen to be due to a 
single force, unchanging except perhaps in 
intensity, throughout the process. 

At anaphase, then, the single unduplicated 
part of the chromosome—the centromere— 
splits longitudinally, one-half moving to each 
pole, and dragging after it the rest of the 
chromatid. The centromeres do not reach the 
poles but stop about halfway. Movement is 
completed by the expansion of the spindle 
itself to form the narrow, neck-like stem body. 
This still shows striations, each of which is, 
no doubt, a joint between the individual 
spindle elements. If, for any reason, the 
chromatids do not part company, perhaps by 
failure of gene duplication, the spindle be- 
comes tilted, showing that it is, in fact, elon- 
gating. At this time, also, any acentric frag- 
ments fail to move and are eliminated from 
the daughter nuclei. 


Telophase 


The chromosomes are released by the dis- 
solving of the spindle. They at once begin to 
lose the charge of DNA, the result of which is 
an uncoiling or despiralization of the gyre. 
A new nucleolus is formed in each daughter 
nucleus, and a new nuclear membrane is 
formed. Uncoiling proceeds inside the nuclear 
membrane, together with water imbibition, re- 
sulting in the loss of fixability. These now 
constitute the vegetative nuclei. 

The process of mitosis can be demonstrated 
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quite easily in the laboratory, and it requires 
little apparatus. Methods may be found in 
the material numbered 3 and 6 in the bibli- 
ography. 

BIBLIOGRAPHY 


1. Darlington, C. D. Endeavour, pp. 51-61, April 


1949. 
2. Darlington, C. D., and La Cour. Journal of Ge- 


Science Teaching for Better Living 


THOMAS P. FRASER, Morgan State College, Baltimore, Maryland 


Can science classes improve community social 
problems? The author, in charge of science educa- 
tion at Morgan State College, believes that they can. 
He received his Ph.D. from Columbia University and 
is currently interested in research in college general 
education and science teacher education. in the 
National Association for Research in Science Education 
he is Vice-Chairman of the College Level Committee. 


3. Darlington, C. D., and La Cour. Handling , 


There is a constantly increasing mass of 
research evidence indicating that schools may 
assist in the improvement of the standards of 
living of people in a community. The Proj- 
ect in Applied Economics, sponsored by the 
American Association of Colleges for Teacher 
Education, conducted an experiment in better 
living through the schools. This project 
proved conclusively that community data and 
facilities connected with food, clothing, shel- 
ter, and health could be used to adapt teach- 
ing to a variety of community needs. More- 
over, the Project showed how schools could be 
used to improve the civic, social, cultural, and 
economic levels of living of people in com- 
munities. 

This is not the traditional conception of 
science teaching. It is, however, a functional 
as well as an expanding conception of what 
science instruction can do to meet personal 
and community problems. 


THE SKILLS NEEDED 


A study conducted along this line identified 
the need for developing certain competencies 
which are associated with this new and 
expanding conception of science teaching.” 


1 Young, G. Marian, and Moore, Hilda. A Com- 
munity School of Action. University of Florida, 
Gainesville, Florida. 1944. 

2 Fraser, Thomas P. Science Teachers’ Objectives 
and Attitudes Toward Using Community Resources. 
Science Education, December, 1949, Vol. 33, pp. 352- 
361. 


netics, Vol. 40, pp. 185-213, 1940. 


Chromosomes. Allen and Unwin, London, 1947 
Levan, A. Hereditas, Vol. 24, pp. 471-486, 1938 
Ostergren, G. Hereditas, Vol. 34, pp. 1-18, 1950 
Shaw, G. W. Nature, Vol. 164, p. 131, 1950 

. Steinegger and Levan. Hereditas, Vol. 33, » 
515-525, 1947. 

White, M. J. D. The Chromosomes. Methuer 
London, 1950. 


These skills are: 

1. Teaching competence in functional areas 
of science. 

2. Teaching competence in  non-sciene 
areas. 

3. Teaching competence in the scientifi 
method of problem solving. 

4. Functional understandings of the pw. 
poses of the evolving high school, its 
program of general education, and th 
place of science in the total school. 

5. Competence in the use of teaching ma- 
terials. 

6. Skill and desirable attitudes toward 
using community resources and data i 
achieving purposes. 

7. Competence in planning, organizing, and 
administering extra-class activities. 

8. Teaching and counseling competence it 
the area of intercultural relationships. 

9. Understanding of human growth and 
development. 

Any close examination of these nine compe- 
tencies will serve to indicate the need for de 
veloping science teachers who feel confident 
in dealing with a variety of teaching mate- 
rials, and community resources and data 
Indeed, it reflects the need for teachers wh 
envision the social ramifications of science. 


IDENTIFYING THE COMMUNITY PROBLEMS 

In the study previously mentioned, a set- 
tion was devoted to the “Availability, Us 
and Value of Community Resources ant 
Data.” Science teachers in Maryland wer 
asked to indicate whether or not the kinds 
community resources listed were available an 
used in their teaching.? They were also aske! § 
3 Resources and data were itemized under the fo 
lowing headings: I. Human Resources; II. Foo 
Clothing and Housing Conditions; III. Natural Se 
ting; IV. Industrial Resources; V. Transportatio 
and Communication Facilities; VI. Local Histon 
Government and Religious Preferences; VII. 
Activities of Teachers. 
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to indicate what value was attached to each 
kind of resources or data regardless of whether 
or not it was employed in their teaching. 

Teachers who participated in the study 
were conducting projects designed to improve 
personal and community living. The results 
of the study were: 

Housing. The highest percentages of these 
teachers were using data and/or facilities on 
jousing as follows: fire and safety hazards; 
provisions for comfort and health; sanitary 
conditions; need for beautification; need for 
control of termites, other insects, and rats; 
and, heating and insulation. The highest per- 
centages of teachers included in the study con- 
sidered the same items valuable. They added: 
number who rent homes and conditions of the 
home to the list concerned with importance 
and value. 

Food. The concern of the people of the 
community for conservation was regarded as 
the highest ranking item in usefulness and 
value in connection with food. Additional 
items of high rank in usefulness and value in- 
cluded: number of farms, gardens; concern for 
inspection and examination of food handlers; 
family budgets; food processing plants; and 
the concern of the community for adequate 
diets for all people. 

Clothing. The highest ranking item on 
clothing was stores. Slightly more than half 
of the teachers studied regarded natural and 
synthetic fibers valuable in science teaching. 

Health. The health objective loomed large 
as a functional area of science instruction. 
The highest percentages of science teachers 
studied used the following facilities and data 
in connection with area of health: garbage 
lisposal, causes of illness, causes of death, 
water supply services, communicable disease 
services, school medical services, food and 
milk control, sanitary inspection, dental serv- 
ices, vital statistics, hospitalization services, 
ocal health officers, general medical services, 
and finance of the health department. 


IMPROVING COMMUNITY LIFE 


The schedule used in the study also asked 
‘or responses in the form of written para- 
graphs on the manner in which science teach- 
ing had been used to improve the level of 
ving in the various communities of Mary- 
and. The responses showed specific instances 
in which projects were designed to achieve 
‘ils result. The following excerpts and quo- 
‘ations reflected this challenge: 
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Food. An agriculture and science teacher 
listed visits to pupils’ garden projects as a 
functional teaching device. He asserted that 
“in our visits to dairy farms we analyzed the 
feed content to be fed to cows, and conducted 
a milk test to determine the butter fat con- 
tent.” Obviously, he was teaching some func- 
tional aspects of milk and of a balanced diet. 
Moreover, the encouragement of growing good 
food at home is certainly of considerable eco- 
nomic benefit. 

A Baltimore science teacher had this to say 
about foods: 


“We conducted tests to determine the foods that 
contain one or more of the nutrients. We sur- 
veyed the food stores in the community to de- 
termine those retailers who observed pure food 
regulations and those who did not.” 


The pupils combined this information with 
resources they had collected in connection 
with housing and clothing, and presented a 
play to the school and in a church. 

A third teacher attacked the problem by 
showings of films, talks by the state nutri- 
tionist, and planning of diets. On the last 
point he said, “We have had the children plan 
the diet at home and asked the parents to let 
them carry them out; about 25% cooperated.” 

Housing. The chairman of a science de- 
partment had his class prepare a check list of 
specifications for standard housing. This list 
was checked against the houses in which the 
pupils lived. Emphasis was placed upon sani- 
tary living in the home. Skits and plays were 
used by another teacher to show how good 
housekeeping and cleanliness helped to de- 
stroy rodents and insects. Movies, talks by 
officials from the housing authority, and trips 
were used by a third teacher. 

In commenting on fire and safety hazards, 
a junior high school teacher wrote: 


“We cooperatively planned a trip to the fire 
house; learned how alarms are sounded and 
answered according to zones; discussed the 
causes of fires, stressing oil stoves, electrical con- 
nections, and gas. We showed by demonstration 
the effects of poor electrical connections, and the 
results of collected gas in poorly used gas stoves.” 


A senior high school teacher wrote: 


“Tn the study of lighting conditions in physics, 
I demonstrate the best methods of indoor illumi- 
nation and endeavour to show pupils the best 
type of lighting to use in doing their homework.” 


Clothing. The head of a science depart- 
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ment stated that tests had been conducted to 
determine one kind of textile fiber from an- 
other. This information was used to establish 
a set of principles governing the hygiene and 
proper care of clothing. Another teacher 
asserted that cleanliness in connection with 
clothing was emphasized, and that projects 
designed to encourage the proper kind of 
clothing for the climate had been developed. 

Health. Some teachers commented on health 
as follows: 


“We have cooperated with the county nurse in 
stressing causes of ill health and in developing 
techniques of keeping well.” 

“We have cooperated with the health depart- 
ment in stressing in our classes the services pro- 
vided by this agency.” 

“We have worked with the PTA in encouraging 
parents to have X-rays when mobile units visited 
our town. We have also encouraged parents to 
visit the health department.” 

“We have assisted the health department in 
keeping the rural water supply safe.” 

“The health department furnished us with vari- 
ous kinds of data on types, causes, and symp- 
toms of diseases. These data were used in class- 
room discussions.” 

“Health officers have served as resource persons 
in developing the school’s health program.” 
“The lack of adequate sanitary facilities provided 
excellent material for problems in sanitation.” 
“Data on the causes of death in a community 
were used to assist in preventing some diseases 
and reducing the death rate.” 

“We studied the causes of illness in our com- 
munity and encouraged the proper care of the 
body. The unit resulted in improved health 
habits.” 


The teachers siudied worked with agencies 
and organizations of the communities; they 
rendered a variety of services to school com- 
munities. 

These are specific instances in which a phi- 
losophy of science teaching has been trans- 
lated into a series of vital practices. There 
are implications for both the pre-service and 
in-service education of teachers in science. 


TRAINING THE SCIENCE TEACHER 


The recommendation of the study initiated 
the Science Workshop for Teachers at Morgan 
State College during the summer session of 
1949. The Workshop has now been in opera- 
tion for four consecutive summers. A num- 
ber of nationally prominent consultants, as 
well as the resident members of our science 
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and education staffs, have contributed to tly 
development of the course. 

The morning sessions have been devoted ; 
the presentation of problems of science teage}. 
ing and individual and group conferences wit 
the participants in the Workshop. These se. 
sions also involved discussions, showings ¢ 
films and kodachromes, and demonstration 

The afternoon sessions have been devote 
to group and individual work on projects an 
on a continuation of individual or group con. 
ferences with the consultants. 

A number of interesting exhibits have bee 
assembled. Among them were: exhibits o 
the resources of Chesapeake Bay and the 
conservation; the inland resources of Mary. 
land; soil conservation; conservation of for. 
ests and wild flowers; nutrition; fisheries 
audio-visual aids; and science for better living 

The economic importance of the blue era 
and of the oyster industry have constitut 
centers of real interests to the participants 
A field trip on the Chesapeake Bay where tle 
group studied oyster farming and commercia 
fishing provided an opportunity for work ané 
recreation. 

Out of this background of experience, par- 
ticipants have worked on a number of projects 
and source units. These units have includ 
organized attempts to solve problems center 
in: science for general education, using con- 
munity resources in teaching, audio-visua 
materials and methods, the earth and the un- 
verse, the life of the earth, the energy of the 
universe, and using science to make a bett 
world. 

An elementary school teacher worked on 
unit entitled, “Improving Our School Ground 
Through a Study of Plant Life.” Her clas 
worked on a sub-problem captioned, “Hor 
Can We Beautify the School Grounds?” Th 
activities engaged in were concerned with : 
flower garden in the spring. The class learne 
about plants and how to care for them throug 
a need for beautifying the school surroune 
ings. Moreover, they learned about the inter 
relationship of plants and animals, and tl 
importance of soil. They secured help fro 
the agricultural extension agent and from sue 
cessful farmers, some of whom were parent 

A high school teacher worked on a teaching 
unit involving persistent problems of 
county. These problems were centered in ef 
sion, the “vanishing oyster,” and the “vanis 
ing shad.” His unit was also concerned Wi 
superstitions.‘ In the foreword to his unit 
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wrote, ‘My aim is to assist the children and 
parents of the community in solving these 
problems, which are mine, as well as theirs.” 
4 sub-problem of his unit was entitled, “What 
Is Your Responsibility in the Question of 
Erosion?” Some of the activities suggested in 
this area were: field trips to the Department 
of Research and Education and to examples 
of land starting to erode, a father-son banquet 
for the purpose of discussing the seriousness 
of wasting the soil, and a church program. 
The last program would be centered in a dis- 
cussion of erosion and would be augmented 
by a showing of appropriate films. 

The following unit titles may well serve to 
show the concern exhibited by the partici- 
pants in the workshop for planning science 
experiences that are real to pupils: 


How can we increase our life span by using good 
health habits? 

What is the importance of water to life? 

What is the importance of milk to life? 

How can the school improve the living conditions 
of people in the community? 

How can we develop good habits of safety 
through science? 

How can conservation of resources enrich our 
ways of living? 

How does the Lafayette Food Market serve as 
a helpful community resource? 
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How is calcium a builder of strong bones and 
teeth? 
Foods: The basic seven. 


This listing of units is by no means com- 
plete, but it serves to illustrate how partici- 
pants in the Workshop have focused their 
work on school and community problems. 


CONCLUSIONS 


1. The research evidence collected by the 
Project on Applied Economics showed that 
community resources and data connected with 
food, clothing, housing, and health have been 
used in experimental schools to assist the rais- 
ing of standards of living in the communities 
in which the schools are located. 

2. The author’s study of science teaching 
practices in Maryland identified the need for 
developing certain competencies associated 
with new directions in science education. 

3. The Workshop has focused attention on 
the development of these competencies as they 
relate to the study of personal and community 
problems. The participants in the Workshop 
have developed source units and have planned 
learning experiences that are designed to im- 
prove the civic, social, cultural, and economic 
levels of living of people in the communities 
in which they teach. 


Microscopic Study of Living Leaves 
RICHARD R. ARMACOST, School of Science, Education and Humanities, Purdue University 


Detailed internal structure of living leaves 
can be studied microscopically by means of 
iree-hand sections as well as the more conven- 
tional prepared slide method. The free-hand 
section technique is neither complex nor ex- 
ensive. Materials needed are: fresh leaves, 
elder pith or some other type of soft pith 
‘which ean be purchased or collected), and a 
sharp single-edged razor blade. It has been 
found that student 
interest is greater 
when common 
leaves used. 
Fairly-thick, firm, 
unwilted leaves 
such as those from 
many of the ivy 
plants are easily 
cut. Ficus (rub- 
ber plant) and 
other somewhat 
fleshy leaf types 


can be used, but may have peculiar internal 
leaf structure. However, almost any leaf can 
be successfully sectioned by this method after 
a moderate amount of practice. 

A small rectangle of leaf is cut from a 
selected area between major veins (Figure 1). 
This is then placed between the halves of a 
vertically split piece of pith (Figure 2). The 
two pieces of pith are put together and the 
leaf section is held firmly, but not squeezed, 
between them. The 
pith aids in guiding 
the blade across 
the rectangle of 
leaf. The thumb 
should be slightly 
below the top of 
the pith (Figure 
3). Then, by using 
a drawing—not 
chopping—motion, a sharp razor blade is 
drawn across the material, cutting the first 


Figure 2 
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half of the split pith, the leaf section, and the 
second half of the split pith. A thin slice of 
pith, leaf, and more pith results, and is placed 
immediately in water to avoid desiccation and 
subsequent collapse of leaf cells. Periodically 
a check is made to see if the leaf sections are 
thin enough for study. If the top surface of 
the pith becomes uneven, it is evened up be- 
fore additional sections are attempted. This 
permits the production of truer cross sections. 
The great advantage of studying leaves in 
this way is that students or ‘teachers can 
quickly prepare temporary, water-mount 
slides from the sections cut. These slides are 


Figure 3 


not only economical, but also have the ad- 
vantage of permitting a study of the green 
chloroplasts, veins and other leaf structures 
as they occur in the living leaf. At first, sec- 
tions may be too thick for detailed study, but 
with a little practice reasonably thin sections 
can be produced. Sometimes a section is 
feather-edged or thinner at one end than the 
other. The thin end can then be studied. By 
using glycerin in a mount instead of water, 
sections can be preserved for several hours. 

In addition to free-hand sections of leaves, 
water mounts of whole leaves from water 
plants such as Elodea and Vallisneria, two 
common aquarium plants, can be used to show 
chloroplasts in vivo and general cell structure. 
Usually if these plants are placed in the sun 
or gently warmed a short time before the 
class period, streaming protoplasm can also be 
observed. 

Many common, broad, angiosperm leaves 
such as elm, tulip poplar, maple, grape and 
others when placed under the low power of a 
microscope will show venation pattern to good 
advantage as light shines through the semi- 


transparent veins. This can also be see 
macroscopically by holding a whole leaf ix 
front of a bright light. Trichomes or plan 
hairs, and epidermal cells including location 
of stomates can be observed best by using loy 
power and top light only. General structuy 
of this nature can even be seen with a hand 
lens and top light. 


Associate Editor’s Note: This is the result of | 
a “mental explosion” which Professor Armacost 
had when he saw a biology teacher wave a leaf | 
in front of the class and simply talk about leaf | 
structure. Dr. Armacost is Associate Professor 
of Biological Education at Purdue. 


Tearing a leaf and studying the torn edg 
affords a view of some of the mesophy!! cells 
containing the chloroplasts as well as the sto- 
mates. Tradescantia or Wandering Jew and 
Sedum are useful for stomate study when th 
epidermis is stripped off and mounted. 

The use of living material in leaf study nee 
not entirely replace the use of prepared slides 
Instead, it is a way of supplementing prepare 
slides and textbook or other illustrations 
One of the most interesting, basic lessons in 
plant biology can be concerned with the in- 
ternal study of common, angiosperm leaves 
Strangely enough, very few teachers take ad- 
vantage of the simple ways, previously de- 
scribed, which can make structural leaf stud; 
interesting and effective in understanding th 
major site of the greatest energy conversio! 
known to man. 


Dr. Clarence H. Faust, Pres. of The Fund for 
the Advancement of Education of The Ford 
Foundation, recently announced Grants to 16 ¢0- 
leges and universities totalling approximate 
$280,000 for institutional self-surveys of som 
aspect of their liberal education programs. Las 
year, in the first series of such Grants from Ti 
Fund, awards aggregating $428,708 were made ' 
21 institutions. As a publication vitally intereste 
in liberal education in the life sciences, ABT e 
tends to Dr. Faust and The Fund our sincere grat 
tude for this very substantial help in this are 
The Ford Foundation also announced a Progra 
of Scholarships and Fellowships for young men 2! 
women who wish to begin or continue studies 
The Soviet Union or peripheral Slavic and Es* 
European areas. These Study. Programs inelu 
the natural sciences. Information may be secu! 
from Dr. Gordon Wray, Chairman, Board © 
Overseas Training and Research, 575 Madiso 
Ave., New York 22, N. Y. 
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At the speaker’s table: (left to right), Bernarr Vance, Mabel Potter, Brother Charles, President-elect 
\rthur Baker, Russell Mason, Retiring President Leo Hadsall, Prof. John Bonner, E. Laurence Palmer, 
Muriel! Beuschlein, and Irving Keene. The picture was taken by the genial Dr. Harvey Stork at the luncheon 
meeting of the NABT at the annual meeting held in Boston, December, 1953. 


GREETINGS FROM THE 
PRESIDENT 


Boston was a thrilling experience in many 
ways, but the most thrilling of all was to get 
to know so many of you personally. So often 
our associations are based on ideas on paper, 
with a name at the bottom, but now these 
names have become meaningful. They repre- 
sent persons I can visualize. 

And through knowing each other, we have 
strength. Yor we are no longer subscribers to 
a journal, good as that might be, but we are 
active participants in a service organization; 
we feel a oneness with it and its problems. 

My goal this year is to have all of you feel 
that way. I want to know you, and want you 
to feel that you know me. Our association 
wants to serve you, and it can only accom- 
plish that if you serve us. 

Write to me. Offer your services. Send me 
your “Gripes of Wrath.” In that way we can 
get to know each other, and we can be of 
mutual service. 


Many of our committees need expanding. 
Jur committee chairmen have grand dreams 
that can only become a reality if we pitch in 
and help. Are you with me in ’54? 


ARTHUR BAKER, 
Community High School, 
Crystal Lake, Illinois 


NABT MOVES AHEAD 


The National Association of Biology 
Teachers has been invited to membership in 
the American Institute of Biological Sciences 
and, through the action of its Board of Direc- 
tors at the annual convention, has accepted. 
The Institute, commonly known as AIBS, is 
an overall service organization that is pre- 
pared to serve member societies in the various 
fields of biology. Among these are the Ameri- 
can Society of Zoologists, Botanical Society of 
America, Ecological Society of America, and 
the Genetics Society of America. The total 
membership is eighteen societies. Eleven 
others are affiliated but not members. There 
are eighteen associates, a name applied to 
scientific commercial companies. 

The official journal, The AIBS Bulletin, is 
published five times a year in January, April, 
July, August, and October. The August num- 
ber is the program number for the annual 
AIBS convention meeting. The subscription 
price is $2.00 per year, but it is sent to all 
biologists as a part of their membership fee in 
one of the member societies. Thus, NABT 
members will receive a second journal that 
carries news of biological teaching and re- 
search, papers of general interest to biologists, 
but no conventional reports of biological re- 
search. Its columns will be open to NABT 
for disseminating information about its work, 
programs of regional meetings, and other mat- 
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ters that pertain to the teaching of biology. 
Most of the members of the other partici- 
pating societies are also teachers of biology 
who are naturally interested in the field that 
NABT represents. 

The annual assessment for membership in 
AIBS is $1000. It is hoped that this can be 
met by our treasurer by increased member- 
ships resulting from the greater appeal to bi- 
ology teachers because of the services AIBS 
renders its members. Through the Bulletin 
member societies are served in building better 
public relations for biologists by its circula- 
tion among all member societies. Its place- 
ment service, costing $10.00 for non-members, 
is open to individual members without added 
cost. AIBS arranges the annual meetings for 
member societies and others, usually in the 
first week in September. In the past two 
years, NABT has taken advantage of this 
service by holding regional meetings in con- 
junction with AIBS on the campuses of Cor- 
nell University and The University of Wis- 
consin. AIBS can add its strong influence in 
the promotion of our national projects and in 
securing grants toward carrying out such proj- 
ects for the study and improvement of biology 
teaching. 

While AIBS can contribute much to our 
society, it is also true that we can contribute 
to AIBS in helping them bring together in a 
united front all the forces that contribute to 
better biological teaching and research. 


Dr. Harvey Stork, 
Carleton College 


REPORT ON CONSER- 
VATION WORKSHOPS 


The need for a condensed report on Conser- 
vation Workships held throughout the country 
during 1952 and 1953 and those to be held in 
1954, was expressed at the annual meeting of 
the National Association of Biology Teachers 
in Boston during the last week of December. 
A working committee of nineteen biologists, 
other scientists, and education consultants 
volunteered to gather information for such a 
report from all state and parochial institu- 
tions of higher learning by the middle of Feb- 
ruary, 1954. 

Bert Robinson of the U. S. Soil Conserva- 
tion Service was named chairman of the 
Workshop Committee. A two-page question- 
naire entitled “Report on Conservation Work- 
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shops,” was prepared at the Boston meeting 
Several copies of the questionnaire, along wit! 
copies of a suggested form letter to be used ip 
soliciting institutions, have been sent to al 
Regional and State Chairmen of the Conser. 
vation Project of NABT, as well as member 


of the Workshop Committee. The question. 
naire is prepared in such a manner that up 
three workshops may be reported on the same 
form. 

As soon as the information is obtained on 
workshops it will be compiled and approved 
by the Workshop Committee. The report wil 
be reproduced in sufficient quantity for ade. 
quate distribution by the U. 8. Soil Conserva- 
tion Service, in cooperation with the Conser- 
vation Project of NABT. 


This report should be very helpful to faculty 
advisors in science teaching, and teachers, in 
selecting workshops for the summer of 1954 
It is hoped that this publication will be avail- 
able late in March of this year. 


Bert Rosinson, 
U.S. Soil Conservation Service 


Conservation Project 
News 


Seventy-two members of the National Con- 
servation Committee of the National Associ- 
ation of Biology Teachers, representing # 
states, participated in a three-day work con- 
ference as a part of the annual meetings of 
the American Association for the Advanee- 
ment of Science. 

The State and Regional Chairmen for the 
Project assisted by ten members of an Ad 
visory Committee and the Executive Com- 
mittee edited a 360-page manuscript whic 
will be printed in 1954 as a Handbook o 
Teaching Conservation and Resource-use Edv- 
cation. The Handbook will contain over 15) 
descriptions of conservation projects or pr 
grams from 30 states, submitted by teacher 
through the members of the National Conser- 
vation Committee. The Handbook will b 
published by the Interstate Press of Danvill 
Illinois. 

The Conservation Project has been under- 
written for the first three years by a $10,00 
grant-in-aid from the American Nature Ass 
ciation. 

The National Committee decided at it 
annual meeting to continue as a permanell 
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Project and Committee of the National Asso- 
ciation of Biology Teachers, so as to imple- 
ment many of the projects currently spon- 
sored and to expand the program in the areas 
of teacher training and state cooperation. 
Additional descriptions of outstanding school 
programs will be solicited and published in 
the journals sponsored by many national 
organizations with representatives on the Ad- 
visory Committee. 

Additional information on the Conservation 
Project and about the other publications cur- 
rently available should be addressed to Dr. 
tichard L. Weaver, P.O. Box 2073, Ann Arbor, 
Michigan. 


ASSOCIATE MANAGING EDITOR 


Robert L. Gering, Associate Managing Editor of 
the ABT, is Research Ecologist of Arachnids for 
the University of Utah’s Ecological Research Proj- 
ect. He attended Freeman Junior College, Yank- 
ton College, and the University of South Dakota 
in his home state, and Bethel College in Kansas. 
Gering’s six years of active military duty were in 
enlisted service in the Army’s Medical Department 
ind commissioned service as an Infantry officer in 
the South Pacific, and in the U. 8. Military Govern- 
ment in South Korea. 
Resuming his educa- 
tion upon his return 
to the United States 
he completed his A.B., 
M.A., and Ph.D. de- 
grees at the Univer- 
sity of Utah, major- 
ing in invertebrate 
zoology with special 
concentration on 
arachnology. He 
served as chairman 
of the Biology De- 
partment and of the 
Natural Science Division at Bethel College [1948- 
1953] before joining the University of Utah staff. 

A member of many professional and technical 
ganizations, Gering is devoting most of his 
leisure” time to NABT activities and to commit- 


tee work [including that of membership chairman 


lor the Society of Systematic Zoology]. Although 
he considers the spiders and pseudoscorpions to be 
lis primary interest, he remains active in audio- 
visual work, especially in exploration of new tech- 
uques and the development of new equipment. 
Mrs. Gering, a graduate biologist with several 
years of elementary teaching and of professional 
temistry [U. S. Bureau of Mines] experience is 
my constant companion and right hand.” She 
las co. aborated with Dr. Gering on several studies 
n human genetics and is currently collaborating 
1m on several papers in arachnology. 
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NSTA NATIONAL CONVENTION 


The second national convention of the National 
Science Teachers Association is scheduled for April 
1-3, Morrison Hotel, Chicago. Robert Carleton, 
NSTA Executive Secretary, says that, “This will 
be the largest gathering of science teachers ever 
held in this country.” Convention chairman is 
Prof. Ralph W. Lefler, Purdue University, and Dr. 
Charlotte Grant, Oak Park, Illinois, and president 
of the NSTA, will preside. Beside prominent re- 
search scientists reporting on their fields, speakers 
will include Harlan Hatcher, president of the Uni- 
versity of Miehigan, Mrs. Agnes Meyer, Washing- 
ton, D. C., Paul B. Sears, Yale University, and 
Detlev Bronk, president of the National Academy 
of Sciences. There will be twenty-two discussion 
groups taking up some phases of science education. 
“Here’s How I Do It” sessions will emphasize prac- 
tical methods and laboratory procedures for science 
teaching. Business-industry cooperation will be 
shown in many ways during the convention from 
the many exhibits to the “Chicago Hospitality 
Night.” A major session will be devoted to the 
Future Scientists of America Foundation. Indeed, 
this is a convention members of the NABT will 
find productive and stimulating. Information 
about the convention may be obtained from Robert 
H. Carleton, Executive Secretary of the NSTA, 
1201 Sixteenth Street, Washington 6, D. C. 


A new scientific journal on vegetable medi- 
cine, “Acta Phytotherapeutica,” in English, French, 
and German, appeared in January; also “Vocabu- 
larium Botanicum,” a book on plant terminology 
in six languages. “Materia Medica Vegetabilis,” a 
book on botanical drugs in four languages, will be 
published in 1954. If interested in these, write to: 
E. F. Steinmetz, Keizersgracht 714, Amsterdam-C.., 
The Netherlands. 


Prof. Donald J. Cram, Univ. of California, 
states: “Investigations of the chemical structure of 
the antibiotics indicate that each of these drugs has 
some peculiar arrangement of atoms which has not 
previously appeared in natural compounds. Organic 
chemists formerly believed that such chemical 
arrangements simply could not be produced by 
nature. Once it was established that the molds 
from which antibiotics come were capable of pro- 
ducing unique types of molecules, however, organic 
chemists once more plunged into work on the drugs’ 
chemistry with a far more open mind.” The result, 
new synthetic drugs. 


Two free full-color filmstrips, “Food from the 
Sun” and “Sugar Through the Ages,” are available 
for your permanent film library from Audio Visual 
Associates, Box 243, Bronxville, N. Y. The first 
one named is especially suitable for life science 
instruction at the junior high school level. 


Mar 

ting 

wit! 

in 

all 

1ser- 

ber 

tion- 

Ip te 

same 

d on 

oved 

will 

ade- 

TVa- 

~ulty 

1954 

vail- 

t 

Con 

g 

con- 

vs ol 

Ance- 

r the 

Ad- 

k or 

Edv- 

r 10 

pro- 

nser- 

be 

ville 

nder- 

0,00 

Asso- 

its 


68 The American Biology Teacher 


OPEN HOUSE IN THE 
BIOLOGY DEPARTMENT 


By “The Old Fossil,” at Wells High School, Chicago 


An excerpt from a letter received in mid- 
October: “I was greatly interested in your 
notation, ‘Science Open House Held Last May’ 
(The American Biology Teacher, Oct. 1953). 
As we plan to have one next May, have you 
any suggestions that would help me?” It was 
signed by Sister Celestine, Alleman High 
School, Rock Island, Illinois. TOF believes 
that his reply will interest others. 

“Open House,” in this article, is limited to 
occasions when the school is visited by parents, 
inspectors, or select visitors. The date is set 
well in advance. The purpose is to permit 
visitors to view the physical plant and person- 
nel as a functioning unit. No two “Open 
Houses” TOF has visited have been alike. 
This is as it should be; it represents the school 
in action. 

Open House means clean house. The room, 
adjacent area, and desk should be in proper 
order and dusted, the wastebasket empty, and 
blackboards clean. Bulletin boards should 
display attractive current materials. Students 
may cover the bases of potted plants with 
colored paper or aluminum foil, clean and 
arrange lockers, cabinets, and shelves, polish 
glassware, retouch and repaint models and 
apparatus, and refresh aquaria. Art students 
may prepare signs needed to label displays. 
Signs will also be needed for instructions, 
identifications, and descriptions. Painted wood 
blocks, 1” x 2” x 6”, with 4” saw kerfs, can be 
used to support the signs. 

A simple form of Open House could be for 
an inspection, as after the dedication of a new 
building. Or it could be for a periodic check, 
by the public, to determine the adequacy of 
facilities. 

More often Open House is held to permit 
parents and others to observe school activities. 
Visitors may evaluate students’ records, ob- 
serve accomplishments and see the students at 
work. Open House held for any of these 
reasons, is an excellent opportunity to sell the 
school to the public. 

Some schools hold an Evaluation Evening. 
The parents visit each of their children’s 
teachers. Pupils are not present; it is a 
teacher-parent conference. Frequently the 
discussion is about the character and person- 
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ality of the child, and may lead to bette, 
understandings. 

Another Open House theme may be Studen 
Accomplishments. This may be an elaborat 
display of notebooks, projects, collections 
charts, graphs, and essays. Sections of tly 
blackboard may be assigned to pupils for bio. 
logical drawings in colored chalk. Seasona! 
materials may be displayed on the walls. 

The biology department can help other de- 
partments on Open House night. Potted 
plants, raised in the growing room, can b 
placed in classrooms, and seasonal flowers iz 
the office. Outstanding biology projects may 
be displayed at a prominent place in th 
school. The illustrations with this artick 
show such projects, and are part of a unit of 
12 similar table displays made during ow 
Open House last May. Advance planning 
usually brings out much creative ability in th 
students, and teaches team work. 

Another type of Open House is active par- 
ticipation by the students. The regular schoo 
day may be shortened by two periods in the 
afternoon. In the evening students return for 
these two periods. Parents and others visit 
classrooms and laboratories. Laboratory work 
in the Biology Department, is excellent for 
this type of Open House. Students may dis- 
sect, work with the microscopes, or engage i! 


Here is a “Cactus Garden” prepared for Opet 


House. Potted plants, from the school greenhous 
were set in sand to’ create the landscape effect 
Labels were student-made. The Mexican cart Wa 
student-inspired to lend “atmosphere” to the seed! 


other activities. Students may make projet- 
tion slides prior to Open House. These slide: 
are projected on a screen, and the pupil re 
sponsible for making a particular slide gives ® 
thumbnail sketch describing it. This type © 
Open House has many good features. It * 
intensive and full of action. However, thi 
visitor sees but one teacher and his pupils 2 
action. 
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On Open House night, teachers need assist- 
ance. Mature students may be selected from 
each class to run errands, serve as messengers 
‘n coordinating all departments. Monitor stu- 
lents may be used to direct traffic, and to 
escort groups or special guests. Teacher Aides 
may be used to guard displays, and to protect 
fre alarms and telephones. A group of the 


“extra specials” may serve as junior teachers, 
answering questions, describing displays, and 
giving information. 


“Bottle Gardens” (background) were individual 
pupil projects, each pupil furnishing his own con- 
tainer. “Gardens” were first planned on paper; plants 
were then measured, and sct up. “Seed Germination” 
foreground) showed soil preparation, methods of 
seeding, and seedlings in developmental stages. 


TOF suggests that the Biology Department 
print its own program. However, if the Open 
House Committee prepares the general pro- 
gram, it should be a printed directory-pro- 
gram. In this case, the biology instructors 
prepare their comprehensive section for the 
master program. This should include room 
numbers, room locations, and names of in- 
structors, and the activity planned for the 
room. 

Observe all rules for safety from accident 
and fire. Panie can easily be created within 
a group of visitors. Recently a Chicago 
teacher made the newspaper headlines; a 
minor accident at Open House was com- 
pounded into a second accident, which in turn 
created so much confusion that panic was the 
result. Fortunately, the two or three taken to 
the hospital had but minor injuries. The inci- 
dent did leave a bad taste for Open House. 
Keep house phones and fire alarms open for 
service, 


This year’s officers of long-time active New York 
Association of Teachers of Biological Sciences are: 
Herbert. Nestler, Pres.; David Sygoda, Vice-Pres., 
\cad. H.S.; Ruben Fuchs, Vice-Pres., Voc. HS.; 
Ira Shein, Vice-Pres., Jr. H.S.; Marion Richter, 
Ree. Sec’y; Samuel Brownstein, Corr. Sec’y ; Henry 
Pollet, Treas.; Milton Lesser, Rep. to Se. Council. 
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PREPARATION OF INSECT MOUNTS 


The general biology student who observes 
and handles an insect individually is more 
likely to remember key characteristics and to 
become interested in entomology than the one 
who merely looks at a specimen or group of 
specimens in a box or mount. 

We have solved the problem of neat storage 
combined with the possibility of individual 
handling by mounting insects on pieces of 
cork one and one- 
half inches square. 
Sheets of cork one- 
fourth inch thick 
can be purchased 
inexpensively and 
cut into squares 
with a sharp scal- 
pel or razor blade. 
After the insects 
are mounted by 
means of insect pins on the cork squares, each 
one is sprayed with an acrylic plastic spray 
as outlined by Pond.’ Various plastic sprays 
are acceptable for use. The cork mounts fit 
easily into boxes for storage. 

Specimens prepared thus have been handled 
in our laboratories by more than 100 students 
without the usual loss of delicate parts of 
fragile insects. 


Sister Mary Benita Pieper, 
Chairman, Department of Biology, 
Marycrest College. 

Davenport, Iowa 


The Editor's Desk 
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Paul A. McGhee, New York University, lodges 
a “true bill” for adult education against our col- 
leges, stating: (1) “Adult education takes place in 
community action groups, but our colleges essen- 
tially stand apart from our thousands of communi- 
ties; (2) the colleges’ basic commitment is to sub- 
ject matter scholarship, but the need of adult 
education is not for information but for experience 
in group work; (3) the colleges have only teachers, 
whereas the adult education movement needs 
leaders.” 


1 Pond, Gordon G., Preservation of Insect Speci- 
mens, Turtor News, Vol. 31, No. 4, p. 69. April, 1953. 


3. 


70 The American Biology Teacher [ Mar 


The script for a fine dramatic play, “To Live 
in Faith,” is available free by writing to: UNESCO, 
U. N. Headquarters, Room 2201, United Nations, 
New York. 


An all-time record of over 3,800,000 pupils in 
Catholic schools of the US. has been set this year, 
an increase of about 500,000 pupils in two years. 


Improving Transition from School to College, 
a new book edited by Agatha Townshend and 
Arthur Traxler (Harper and Bros.), observes: 
“One who reads slowly, and with poor comprehen- 
sion, is not fitted for advanced study. Colleges 
could make noteworthy improvement in their ad- 
mission procedures by giving greater attention and 
weight to reading achievement, knowledge of use 
of the library, oral and written expression, and skill 
in taking notes.” It urges also that high schools 
place added emphasis on reading. 


More than 1500 delegates came to Washing- 
ton Dec. 2 to talk about land, food, waterpower, 
minerals, fuel, and people. They tried to find out 
whether or not our natural resources will continue 
to support us in the manner to which we have 
become accustomed. Our national income of over 
300 billion dollars last year was made possible 
through ready use of our ores, petroleum, farm- 
land, forests, and grasslands. Some argued that, 
with the development of science and technology, 
we can earn over 600 billions annually by 1975. 
Less optimistic delegates warned us not to count 
our billions before they are produced, that many 
resources are not renewable, and that our popula- 
tion is growing rapidly. Many seemed more inter- 
ested in the present than in the future. They want 
public lands placed under private “cultivation,” 
atomic energy plants under private control, and 
resources in general freely exploited. They are 
restive under 20 years of conservation “controls,” 
and reason that, if we continue to raise our stand- 
ard of living and devote more of our wealth to 
science and research, we shall develop fully that 
most precious natural resource of all—an able, 
talented, and resourceful people. Life science 
teachers will be interested in some of their obser- 
vations in the latter area: (1) if we double our 
national income, we can spend 15 billions annually 
on education; (2) schools and colleges should in- 
tensify their search for gifted pupils and guide 
them into careers in science, so that the potential 
of science can be reached; (3) for some time yet 
we shall have to export vital resources to and im- 
port others from Asiatic countries, but we know 
comparatively little about these fast-awakening 
peoples; (4) conservation will have to take on a 
deeper and broader meaning, and schools must 
teach conservation as an intricate interplay of 
many forces involving population growth and 
trends, known resources, resources yet to be ex- 
ploited, and the potential of science for the future. 


Hydrogen-3, or tritium, main constituent 9 
hydrogen bombs, may soon prove of great benef 
against cancer because of its extremely short-range 
radiation properties. Certain chemical compound 
are absorbed by cancerous cells more readily tha 
by healthy cells. If these compounds are “tagged 
with tritium, the short-range rays may reach on! 
the cells which absorb the compounds, leavin 
neighboring cells undamaged. 


Books For Susy Biologists 


Brutuer, JEAN (Vercors). You Shall Know Them 
Little, Brown & Company, Boston. 249 p 
1953. 

In this brilliant French novel the scientist may 
look upon his problems as an outsider. He ma 
view a satire around the hoary and puzzling ques 
tion, “What is man?” The anthropologist isn’t at 
all certain what man is. Newspapers repor: 
strange creatures having been spotted in the jungi 
which seem to be borderline human types. Th 
sociologist contributes to the uncertainty, and the 
psychologist cannot circumscribe Homo sapien 
with definite demarcation. Therefore, if Paran- 
thropus should come into reality as an intergeneri 
cross, a new set of codes and moral precepts might 
also have to be devised to fit the circumstance: 
You will be absorbed, if not stabbed a bit inte: 
lectually, by pondering over the legal and scientifi 
predicaments presented by Jean Bruller. 


CHARLES E. PacKarp 
Randolph-Macon College 


Anon. Biology As a Career, Research Bull. No.3 
Institute for Research, Chicago, Ill. 24 pp. 4 
illus. 1951. $1.00. 


This bulletin should be very useful to biolog 
teachers in advising pupils about biological voes- 
tions. Even just placed in the hands of a student 
it would answer many of his questions. The scop 
of biology is briefly outlined and then subdivided 
into special fields, especially those which have prat- 
tical applications and point toward the profession 
The importance of biology to agriculture, conservs- 
tion, fisheries, industry, health, and education © 
pointed out. A synopsis of federal, state, city, i- 
dustrial, and educational positions held by biole- 
gists is given. Qualifications, training, and salane: 
for various biological professions are discussed 
The discussion is non-technical and brief, but som 
definitions are vague. While the coverage is neither 
complete nor detailed in such limited space, " 
serves as a satisfactory introduction to stimulat 
thinking about careers in biology. 


W. DEXTER, 
Kent State University, 
Kent, Ohio 
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Srern, Curt. Principles of Human Genetics. W.H. 
Freeman and Co., San Francisco, Calif. xi +617 
pp. illus. 1949. $5.50. 


“Nothing interests humans so much as them- 
slyes.’ This excellent textbook discusses the 
‘fundamental principles and applications of genetics 
from the viewpoint of human heredity. It has won 
vide acclaim among college instructors, and is also 
ised by physicians, social workers, and general 
readers as a source of informational materials. The 
wok is well-illustrated, and written in an attrac- 
‘ive and readable style. The author’s answers for 
the stimulating problems at the clase of chapters 
an be obtained separately from the publisher. The 
ndex is comprehensive and complete. Quite evi- 
lently the book contains more material than can 
be covered in a single term, but this broad coverage 
will be found useful for reference work and in 
tailoring courses to suit the needs of varying groups 
students. 


B. BeRNARR VANCE, 
The University of Dayton 


MotpenKe, H. N., A. L. Plants 
of the Bible. Chronica Botanica Co., Waltham, 
Mass. xx+364 pp. 95 illus. 1952. $7.50. 


The only modern, comprehensible survey of 
plants and plant produets mentioned in the Bible, 
published as Vol. 28 of “ New Series of Plant Sci- 


ence Books,” and edited by Frans Verdoorn. The 
ontents give much data, and the bibliography lists 
a small library in itself. The “Index to Bible 
Verses,” and “ Index of Plants, Authors, and Sub- 
jects” are well-prepared. Parts of the book serve 
is a Concordance with the Bible; the main por- 
tion is of interest to botanists. Each of 242 species 
receives some attention, but more for those im- 
portant in Bible times. This book is timely and 
iseful, especially with late editions of the Bible. 


F. U. G. AGRELIvs, 
State Teachers College, 
Emporia, Kansas 


Riese, WaLTHER. The Conception of Disease. The 
Philosophical Library, New York. 120 pp. not 
illus. 1953. $3.75. 


Medical Doctor Riese traces various concepts of 
usease from their historical beginnings in primitive 
magic to the present day, analyzes them in an 

ithoritative and interesting manner, and makes 
uscerning comments about their impact on history 
ind culture. His analysis of the relationships be- 
‘ween art and the anatomical concept is especially 
sood. The attractively-bound book is indexed, and 
ia8 numerous illuminating footnotes. Although 
‘ather heavy reading, it can be recommended for 

ickground understandings. 


B. BerRNARR VANCE, 
The University of Dayton 


BIOLOGY FOR YOU 
Third Edition 
by Vance and Miller 
. revised and reset 


BIOLOGY ACTIVITIES 
Revised 
by Vance-Barker-Miller 


Examination copies available 


J. B. 
LIPPINCOTT 
COMPANY 


Chicago 
Philadelphia 


Opartn, A. I. The Origin of Life, 2nd Ed. Dover 
Publications, Inc., New York. xxv + 270 pp. 
illus. 1953. Cloth $3.00; paper $1.70. 


This republication of Prof. 8S. Morgulis’ 1938 
translation is important particularly because of his 
preface introduction, which significantly treats cer- 
tain concepts of cell structure and functions as 
related to the outmoded cell theory and possible 
origins of life and living organisms today from 
unit particles, enzymes, and products within proto- 
plasmic structure. This introduction alone is 
worth-while reading for all teachers of the life 
sciences and the main part of the book, perhaps, 
for background information. 


B. Bernarr VANCE, 
University of Dayton 


Herskovitz, Metvitte J. Franz Boas: The Sci- 
ence of Man in the Making. Charles Scribner’s 
Sons, New York. 131 pp. 1953. $2.50. 


Luster is added to the Twentieth Century Li- 
brary series on great men of recent times by the 
completion of this interpretation of the influence 
of a great anthropologist. Dr. Herskovitz analyzes 
the impact with skill and sympathy. “Man, the 
Biological Organism,” “Man, the Culture-Building 
Animal” and “Man, the Creator” are three of the 
chapters particularly worth reading of the five in 
this slender volume. 

Cuaries E. Packarp, 
Randolph-Macon College 
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New 
DISCOVERY PROBLEMS 
in BIOLOGY 


A STUDY GUIDE FOR USE WITH ANY TEx! 


The Only Biology Workbook That Give 

You — 

STANDARDIZED TESTS . . . with tables oj 
norms (based on thousands of actual scores 
in classrooms all over the country) .. . to hel; 
you measure each student’s performance. 


FILMGUIDE LESSON SHEETS .. . Booklets oj 
worksheets for each student to use in con- 
junction with the biology films you show. 


New Discovery Problems in Biology 


is your complete teaching program—reading assign- 
ments in all the current texts . . . lesson plans for 
each topic .. . optional work . . . vocabulary drills 

. periodic reviews and tests. It’s so easy to 


use... 


. . . And students, too, enjoy learning from this 
stimulating study guide. They like especially the 
abundance of instructive diagrams, the variety of 
activities, the feeling of accomplishment which each 
completed page gives. 


Write for your free examination 
copy before selecting next 
year’s materials. 


COLLEGE ENTRANCE BOOK COMPANY 
104 Fifth Avenue, New York 11, N. Y. 


Please mention THe American Brotocy TeacHerR when answering advertisements 
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AUDIO-VISUAL NEWS 
HAVE YOU HEARD? 


_, Disney’s second feature length True-Life 
\dventure is “The Vanishing Prairie.” Of 
particular interest to midwesterners as far 
west as the Rockies, this promises to be a 
documentary which will command the atten- 


TEXT MB tion of all of us. Featured stars will include 
the buffalo, antelope, coyote, sage grouse, and 
vives HP the inimitable prairie dog. Although the film 
could not be reviewed for this issue, it bears 
13 of Mp promise of presenting a significant ecological 
cores A Story of wildlife on the plains. 
_. Under a new arrangement, distribution 
e. of True-Life Adventures for classroom and 
other non-theatrical use is handled through 
ts of some 77 licensed Disney agents. At present, 


con- Mt ‘Seal Island” can be obtained in this way, 
either on a short-term or long-term basis. If 
you would like to know where you should 
spply for one of these films, or if you would 
ike a copy of the new informative booklet, 
New Explorations in True-Life Adventures 
ind People and Places,” write to Carl Nater, 
Director, Non-Theatrical Division, Walt Dis- 
ney Productions, 2400 West Alameda Avenue, 
surbank, California. 


.. “A Directory of 2002 16mm. Film Libra- 

ries” will give you film information and ad- 
resses for distributing libraries throughout 
the continental United States, Alaska, Hawaii, 
ind Puerto Rico. For only 35¢, you can 
tain this useful bulletin from the Superin- 
tendent of Documents, Government Printing 
fice, Washington 25, D.C. Ask for Bulletin 
1951, No. 11, of the Office of Education. 


.. Filmstrips in color are being produced 
ty Young America Films to accompany the 
Golden Nature Guide series of publications. 
\ recent release is “American Trees,” which 
‘ planned to accompany Zim and Martin’s 
Trees,” published by Simon and Schuster. 


.. This column is one of the regular activi- 

ties of the Audio-Visual Committee. If you 
ive comments or contributions to make, or 
‘you would like to participate in the activi- 
les of this group, please write to Emery L. 
Will, Science Department, State University 
Teachers College, Oneonta, N. Y. 
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“BIOLOGY IN THE NEWS” 


Antivivisection: A Threat to You, Harriet Hester, 
Coronet, Jan. 1954, pp. 108-112. 


Dogs are disposed of in gas chambers because 
they have no homes, and yet the medical schools 
are in need of dogs for carrying out life-sustaining 
experiments. And all of this because misguided 
people, who do not understand how animals are 
treated in experimental laboratories, prevent their 
use for proper ends. 


Shock Troops of the Virus War, Tric Coffin, 
Coronet, Jan. 1954, pp. 57-61. 


An account of the trials and setbacks of those 
scientists who would and did lick the typhus germ 
by producing the proper anti-serum. 


The Latest on Flu—and It’s Good News, Ruth 
and Edward Brecher, Collier's, Jan. 8, 1954, pp. 
68-71. 


Scientists are slowly winning the battle with 
influenza. More vaccines are producing gratifying 
results, and prevention may be nearer than we 
think. 


Straight Teeth Cost So Much, Richard L. Frey, 
Good Housekeeping, Jan. 1954, pp. 49 & 157-161. 


Teeth which are out of line may warp the per- 
sonality or interfere with digestion. They can be 
straightened, but the cost is well beyond the ordi- 
nary family budget. This article discusses the 
reasons for present costs and suggests methods 
whereby maiocclusion can be prevented. 


My Battle Against Leprosy, Dr. Frederick A. 
Johansen with Wm. Peters, Collier’s, Jan. 22, 
1954, pp. 38-43. 


Attitudes toward leprosy are changing even 
though no cure has been discovered. This article 
might be used effectively to stimulate discussion 
on the effects of attitudes and how scientific knowl- 
edge may change some of them for the better. 


The Killer in Your Home, Dr. Benjamin F. Mil- 
ler, McCall’s, Jan. 1954, pp. 36-37 & 62. 


The four cartoons in this article can do much for 
your home safety program. The danger spots pic- 
tured could initiate a survey by the students of the 
accident hazards in their own homes. 


How You Can Double Your Chances Against 
Cancer, Albert Q. Maisel, Woman’s Home Com- 
panion, Jan. 1954, pp. 40-41 & 80 & 89-91. 
Well staffed cancer clinics, about 300 of them, 

are effecting a steady rise in the number of cures 

among cancer patients. Criteria for such adequate 
clinics and the work they do are discussed. Of 
interest to girls. 


To Serve 
The Busy Biologist 


The Cooperative Advertiser | BOOKS ON BIOLOGY. Bought and sold jy 


Recognizing the pressure of your duties 
and knowing your interests in the prod- 
ucts our advertisers have to offer in the 


field of biology, you need only put checks | 


on the squares below, sign the coupon 
and mail it to Muriel Beuschlein, Mgr. 
Ed., 6431 S. Richmond St., Chicago 29, 
illinois. 


(] Bausch and Lomb Co. information 
[] Book Home information 
(] Arthur T. Brice — Films literature 
[] Carolina Biological publication 
[_] College Entrance Book Co. information 
[] Connecticut Valley Bio. catalog 
Denoyer-Geppert Co. catalog 
(-] Edmund Scientific Corp. information 
(]) Exakta Camera Co. Booklet “I” 
(] Feiereisen, Publisher information 
[_] General Bio. Supply Co. publication 
[] Ginn & Co. information 
(] Harvard Apparatus price list 
[] D.C. Heath information 
(] E. G. Hoffman and Son list 
(_] International Films catalog, guides 
(_] Lippincott information 
[] Eric Lundberg catalog 
[] Marine Bio. Laboratory catalog | 
[] New York Scientific catalog 
[] Melville W. Osbourne list 
[] Philosophical Library information 
[] Pierce Book Co. catalog 
[] Quivera Specialities Co. catalog 
[] Testa Mfg. Co. literature 
Triarch Catalog 
[] Visual Sciences information 
[] Ward’s Natural Science animal chart 
C] W. M. Welch Scientific Co. literature 


(Please Print) 
Position 


Please mention Taz American Bio.ocy TeacHer when answering advertisements 


THE BOOK HOME, 16 East Kiowa §¢, 
Colorado Springs, Colorado 


CONNECTICUT VALLEY SUPPLY Co. 
LIVING & PRESERVED 
BIOLOGICAL MATERIALS 
Write for our new catalogue 
89 Kent Road Springfield 8, Mass. 


| 


BOOKS: Botany and Zoology, Out-of-print 
Catalogues ... (Collections purchased) ERIC 
LUNDBERG - Bookseller - Walpole, N. H. 


LIVE FROGS & TURTLES 
from 
Wisconsin’s oldest & largest frog dealer. 
E. G. HOFFMAN & SON 
P. O. Box 815 - Oshkosh, Wis. 


BOOKS on Birds, Mammals, Natural History Sub- 
jects. New or out-of-print. Catalog sent on request 
Pierce Book Company, Winthrop, Iowa. 


MARINE BIOLOGICAL 
LABORATORY 
Complete stock of living and preserved mate- 
rials for Zoology, Botany, and Embryology in- | 
cluding Protozoan cultures, and Microscope 
slides. 


| 
| 


Catalogues on request 
Address Supply Department 
MARINE BIOLOGICAL 
LABORATORY 
WOODS HOLE, MASS. 


Biological Supply Catalog and Current Live Repti 
List free to teachers. Quivira Specialties, Topeka # 
Kansas. 


Nation’s largest selection of living cocoons for sale. 
| A large stock of cocoons, butterfly chrysalids 
| pupae, and praying mantis eggs available. Exotic 
| insects of the world for sale. Price lists sent » 
request. MELVILLE W. OSBORNE, 2100 Price 
St., Rahway, New Jersey. 


Do you receive CAROLINA TIPS, free month 
trade publication of our steady advertiser, Caroli 
Biological Supply Co., Elon College, North Care 
| lina? An article in their November 1953 issu 
| “Is It a Fact?” by Horace L. Whitten, biologist fo 
their Waubun Laboratories, was especially ite 
esting. Practical biologist Whitten tells abe 
strange and interesting animals, and queer ide 
and superstitions regarding them, from his lo 
experience and observations. 


- 


| 
| 
| 
| 
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SENSATIONAL OPTICAL BARGAINS 


om LONG WORKING DISTANCE ATTACHMENT 
for 
HIGH-POWER MICROSCOPE OBJECTIVES 


A New English Development 
Gives You Upright Image Plus 
Extra Working Space Under Magnification 


Development of 8 mm. and 4 mm. Microscope Objectives with large working dis- 
tances has been achieved. Makes dissection and other microscopic operations 
much easier. These 20X and 40X Objectives have numerical apertures of 0.574. 
The working distances have been increased from the few millimeters commonly 
associated with such objectives to 12.8 millimeters. An additional advantage— 
there is no image reversal. Image is clear and sharp. These systems will oper- 
ate very well even under phase contrast conditions. Made with standard 
threads, ideal for those operations where handling the specimen under high 
magnification is required. Height 1-23/32”, diameter 1-5/8”. 


Order by Stock No. Send check or M.0.—money back guarantee 


New! 2in 1 Combination! 
Pocket-Size é 


50 POWER MICROSCOPE i 
and 
10 POWER TELESCOPE 
ONLY 
$4.50 


Your Chance to Own a Very Fine Instrument 


ONLY 


$1423 


1 OCULAR 
scope com in one amaz- 


100, 200, 300 Power 


Good optical qualities. Fine 
focusing. Definition is sur- 
prisingly clear amd good .. . 
in fact amazingly so at this 


price. Serviceable construc- 
tion. The greatest microscope 
bargain on the market! 


TRY IT FOR 10 DAYS... 
If you're not completely satis- 
fied your money will be re- 
funded in full. 


Instrument comes packed in 
sturdy, hard wood case. Ac- 


3 OBJECTIVE 
LENSES 

RACK & 
PINION 
FOCUSING 
REVOLVING 
DISC-LIGHT 
ADJUSTABLE 
MIRROR 
SQUARE STAGE 
(2%” x 2%") 
with SLIDE 


ing, precision instrument. 
Imported! No larger than a 
fountain pen. Telescope is 10 
Power. Microscope magnifies 
50 Times. Sharp focus at any 
range. Handy for sports, 
looking at rare objects, just 
plain snooping. 


Order Stock ,059-AX 
$4.50 ppd. 


cessory eyepiece and objective 
available. 


Stock No. 70,008-AX 


Send Check or M.0. 
Satisfaction Guaranteed! 


IMPORTED 


STEREO MICROSCOPE 


at 50% Saving! 
Wide, 3 Dimensional Field 
Excellent Depth for Working 
Under Magnification! 


Now, for the first time—a fine, imported 
Binocular Microscope at a substantial 


saving. 
tions, counting, checking, etc. 


Used for inspections, examina- 
Fixed 3 


power objective with 3 pairs of matched 
eyepieces to give you powers of 15X, 
80X, 45X. Rack and pinion focusing. Interpupillary 


adjustment. 


Instrument is removable from base for 


mounting on equipment or bench. eA ae distance 


« 
wood case included. Recommend 


Adjustable for extra hei, 


t. ne hard- 
for lab, shop, factory or home use. 


We guarantee complete satisfaction or your money back. 


Stock No. 70,011-AX 


BARGAINS GALORE! 
Get 
FREE CATALOG “AX” 


If a= haven't seen our big, FREE 
Catalog, you don’t know what 
you're missing. Fantastic variety 
— never before have so many 
lenses, prisms, optical instruments, 
and components been offered from 
one source. Positively the greatest 
assembly of bargains in all Amer- 
scopes! croscopes and Spec- 
troscopes, Prisms, Lenses, Reticles, 
Mirrors and dozens of other hard- 
to-get optical items. Write for 
FREE CATALOG “AX”. 


RETICLES FOR MICROSCOPES - TELESCOPES! 
We have the greatest variety of measuring and counting reticles in the 
entire country. Available from stock. Write for free Catalog AX. 


EDMUND SCIENTIFIC CORP., Barrington, N. J. 


Please mention THe American Brotocy TeacHErR when answering advertisements 
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HERBARIUMS 


for Mounting, Analyzing, and 
Preserving Botanical Specimens 


The Cameron Herbarium 


is most up-to-date in nomenclature and 
classification. That it is popular and 
practical is proved by its continued 
use by those who used the original 
edition, as well as by the new and in- 
creasing list of users each season. 


The National Herbarium 


is arranged on the check plan. It pre- 
sents a complete botanical outline— 
the student analyzes the different 
specimens by placing check marks in 
the proper spaces. 


H. L. FEIEREISEN, Publisher 
Box 987 Cedar Rapids, Iowa 


NEW SCIENCE FILMS 


16mm sound films for elementary grade: 


LIVING SCIENCE SERIES NO. 1 
(6 min. ea. color $60. Series $100) 
ATTRACTING BIRDS IN WINTER 

BUILDING BIRDHOUSES 


LIVING SCIENCE SERIES NO. 2 
(6 min. ea. color $60. Series $200) 


BIRDS THAT EAT FISH 
BIRDS THAT EAT FLESH 
BIRDS THAT EAT INSECTS 
BIRDS THAT EAT SEEDS 


BIOLOGY FILMS 


Other Biology films available for junior high 
and up including John Nash Ott’s color series, 
in time-lapse photography on the growth of 
flowers and trees. 


Write Dept. BF for new catalog. 


INTERNATIONAL 
FILM BUREAU, INC. 
57 E. Jackson Bivd., Chicago 4 


A DISTINGUISHED LINE OF 
AMERICAN-MADE, LOW-COST 
SCHOOL MICROSCOPES. 


LABORATORY SIZE, WITH 


| LARGE, PROFESSIONAL IN- 
—_ CLINING STANDS, PRECISE 
INTERCHANGEABLE OPTICS. 


INSTRUCTION MANUAL FUR- 
= NISHED. QUANTITY DIS- 
COUNTS TO SCHOOLS. 


MODEL F—100 to 725X ............2.- $92.50 
Parfocal triple nosepiece. Condenser stage with 
iris diaphragm. Coarse and fine adjustment. 


MODEL H—50 to 700X .............. $82.50 
Parfocal double nosepiece. Low and high power 
objective. Coarse and fine adjustment. 


MODEL G-3—100 to 400X ........... $59.00 
Triple divisible objective. Substage diaphragm 
turret. Most economical high school microscope. 


MODEL S-2—75 to 250K ............ $33.50 
Double divisible objective. Simple and efficient 
for elementary science use. 

SUBSTAGE LAMPS AND OTHER ACCESSORIES 


Write for literature to Dept. ABT 


TESTA MANUFACTURING CO. 
418 S. Pecan St., Los Angeles 33, Calif. 


Please mention THe American Biotocy Teacher when answering advertisements 


‘renovating your slide collection with | 


FINE MICROSCOPE 
SLIDES FOR 
DISCRIMINATING 
BIOLOGISTS 


Why be satisfied with cheap, inferior 
slides when TRIARCH SLIDES can be 


secured at moderate prices? 
Give your students a treat and a lift by 


TRIARCH SLIDES. a 
CATALOG No. 10 lists both botany and 


zoology slides, and is illustrated with 
many beautiful photomicrographs. | 


TRIARCH PRODUCTS 


Geo. H. Conant 
Ripon, Wisconsin | 
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